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PROBLEM TO BE SOLVED: To provide a aemioonductDr 
device, in which a low-reaietBnce eDidde layers le 
fomned self-alignedty on a diffusion layer, without 
Increadng contact resieteuica between the eflicide layer 
and the diffusion layra^, while a good ohmtc contact 
between the layer is maintained. 



SOLUTION: A semicanductor device is provided with a 
eemteonductor layer 12 having a channel fomrilng region, 
a gate insulating film formed on the channel IbrTning 
region, a gate electrode 32a formed on Ihe insulating 
film 20a, a difliisian layer 14a which is formed in the 
eemiconductDr layer 12i eo that the layer 14a may be 
connected to the channel fwrmng region and contains a 
conductive Impurity, and a hbh-melting point metal 
siEcida layer 30 which is fbrmed on Ihe diffusion layer 
14a. in mich a state that the layer 30 Is separated from 
the connecting end section ksetween the ctsnnel forming 
region and a diffusion layer 14c by a preacribed 
distance. Hera, the concentration of Ihe conducti%rB 
Impurtty In at least a partial region 15a of Ihe 
diffusion layer 14a tietween the siScide teiyer 33 and a 
connecting end section Is set at a higher value than 
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Mfa^-y ^/wj^^ffijffi t ussiest^ (D^m.i^m- 

T V ^ 5 li^JS 1 IE® i)i^<*:^go 
^«H4^iWifeSr-^^i-5<S«*lt«S«:*i-5fS*«l 

[ii*g(5] ftriay- hm^it»iPi-f-5ffl!i<of5iE^i-!^ 

1 0 ] Witif- ^ ^^\^mm. t MEltftSrolgl 



■g-et)tciS5ia^^«->'yf--c h'm^m^-ti>:Lut^m-t 

[|9*3Sl 4 ] m^y- ht6»l8IS:J{J«i-Sxmrofi9 

ic. ffigkttSS±lCBiHEi<^^^gS:Jg^-r5xm«:^?f> 

[fS^^l 5] tJIEy- hSffiSrJgfiK-rsXgro^, ttr 

SfHESl-y-'T Ke7;^-/V'SrJ^^i-5Xmw^, BufE^m 
tt^^!^^HfllH^^«^S^tc^Ai-5XS<^HUtc, tfrlH 
Uli^-f K^>;i~/K^fiiJSe»-^2lJ--r K!?;i--/>«rJl^J« 
•fSXSSr^tfcfJl^U 

[ffl*«16] Sffgsy- h«®«rJl?^-t-5Xmro^. S9 
IBIfSlf--!' Ki';*— -/WSrJg^ife-t-SXSOStltc, BtrlE-J'- 
hm^Sr-^^^'t LT®mtt^ii36'fe'^^A*tTV\ huIE 

[ii^^l 7] MfEf^*aSXg{Ci3VNTI4, mm^T- 
-/p (RTA) feJ::J;5f54ftia«rfT5S9*3gi 3Ettro 
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ft 1 8 ^tWL<D^m^w^mm.(o^^-^^, 
mrf^^l1^-r K^7;*--/u^?i^^i-5xm<7:)^/mris*® 

ti^M^^firfe^«#:S*{-^Ai-^xa«^BuJ-. WIS 30 

^i^;$:a]^J-r5^^3fi^^^A■t"^xmt-:^3v^T^^, ttria 4o 
[if*3S2 3] mrfey-hmi^^?^^r5xg(D^, tti 

tulSt£Sc®<^-«fPtD^«c(ci^yi^>r K<t;SlSSr«]ai-5 



femli^-r K'>;r->'^^?^^r5xai7:)mrtc. mib^- 
iis^^2 5] Mia^^sx3^i;ij8v^-r*i. mm^.r=^ 

-/i- (RTA) fticJ:5!R^S=Sr?T5»*«l 8SB«o 

[0001] 

OS (Metal-Oxide-Semiconductor) h^^'v^:^^^^ 

[0002] 

OS (Local Oxidation of Silicon) 

[0 0 0 3] SOI (Silicon on Insulator) «5t^fB 
^CMOS (Complementary MOS ) h^^^i^-:^^ 

rv^^« ^<Dti}^. Mmzt>ti^ so immzmir^m 
ttg(Dii:$oso i«5£icj:oTLS K^ffi^- ^inm 
[0 0 04] gria. SO i^ito^®v^y 

(CIO 0 nmmS^T*»< , ^fe^^^^/UeO^M^feSS 

■y^^/^amo«]»j^Mos h'7:^>^:^^<omMmW}mti 
[0 0 0 5] tZ^t>*^—JjX. m\^^iyv =^>m^*^'^^^t 

[0 00 6] m^\^. s o I mmi^ y =^ v-^i^^ajp^jisjfiij 

5 0 nmcOii'g^. hSfetft. 9 50 



• K 



(4) 



•C. 1 0S?(ORTA (Rapid Thermal Annealing ) 

COWiVmS 0 OQ/nt^i^ . ^-h-^t^O. 2 5 urn 

3 - 1 / 4 off^sa:^^ i: 5 o 

[0 0 0 7] ^m^^^m.<owmt. 

[0 00 8] r o J: 5 ?'jt:bti5i!.Tr-l[£fc^(0<g;i£feT[{l:<;o:7^ 20 
DirxtD— oi: UTlilS$^^TV^51^y f->r K (SAL 
I C I DE ; Self Aligned Silicide ) fe(Cj:5^BS 

t-5^^ft^fiS:01 7 (a) iC^-t", v-yziVil^^ff 

g^l 0_hlCj6i^^l ^(0±,m\Z,^^^- 

hj!^^i^2 0 a ^:fM.T. >i^y v-y nxT^Tdn^ 
-hmi^aoa. i$^>'i/>^.v">'i^y i^>r Kojifiiiy- h 30 
«ffi3 1 a;^l^?^/j^5>^<yi^>r K«3^eo>5^- vmms 2 a 

(ommmat. m<ti^v =^^^(0-^^ k 57^-/1-2 2 a^a^ 

?i^^$^^Tv^5o ^^ffai 2fft;itt. ^-^^/i- 

si 3 Bi\z,mf^\.xiiK>^mm^'^^'t^y-:^ • ku 
t-. fctfcM 14a co±g(c(i. mx,\'i^^ ^^v-y i^>f k 4o 

[0 0 0 9] [317 (b) (1. E!l 7 (a) (C^f^^ 

w^WL(Dmwimi^^^^w:-x\.fzL^m^mmmxh^o ^>y 
3 ^-^^^^g 1 2 ^^^^j\-i^^mm^mm.\.x 

niJ-s 1 3 a , y-;^ • Ku><v€i«i:/i 

[0010] ±fa<7)i#^»(^g^afi. mv^(D'^')^^ vm 

fetli- 5 Q/aaS t tie3RcQta*Ji;55 LT 1 so 
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[coil] Ld>U?id5b. ±SB(^^^«^^at-^3VNT 

Yt^mmtcozni^^^ hnsi(Dmmtm^it\.x < 

7 o%ss<t/^^v^co^c^UT. v-yi^-^ Kfkn-jftt- 
;65->y1^-< KS3 3<D^:fj\^^(DS:^^tm^mStttj: 

^t. mK.]^mi 7 (b) ^(DU&ix^m m^mmn 

^ 1 3 a ^ISmS 14a (O^i^^gPjfi^) JC^oVnT. 

y Ks 3 3 ;5S(s«si2:»g i 3 a tmmir^m^t^ 

[0 0 12] :$:5l^v'yi^^ 3 3 tmrn-t^ijimm^ 
\a'^mmi±^nmmmi^\z,:^^\^x:t- ^y^=iiy^ 

v-y K^3 3 ;55^g:SSi£feji 1 3 a ^g«-r5^, 

^(Dm^y)m<p^\^tim^. ->v-^^ h-m 3 3 tij:nmt 

[0 0 13] ±fB<^?KMtw^UT. iai8 (a) {Z.^'T 

X b f^^m^mmtmrnw- 2 - 1 s i 9 3 4 -^^^ijo^ 

Uf#M¥9- 1 9 9 7 2 0-^^^tC||:^$tLTV^5o IH 
17(a) t^^i-^«»:3iaJ-*rUT. ffitfe* 1 4 affi 

(Sl1^-r K!^7^-/U2 2 a) t\^^ m<D^^ 
Y^it-A^ {%2^^ y^^-/l-2 3 a) ^m^X^X. 
itnm 1 4 a OiS8SP{c^UT^;e(OiEf!t<^:^:7-fe 5^ b 

50 mis (b) finis (a) f;i^i-¥#*^«coSA 

gi 2^'{c»i. f'^^-^i^^mmzmmi.xm\c^ 

Sffi^M 13a. 1 4 a ;6SJl^fiK^iXT*3 ^ . UWn 

51 4 a(75±S(c?^Sg$n:rcv^yi^^ KS3 3 irteSS 

1 3 a ^ <Dm\:^n-^cDmm^m^'t^ z t ib^x 

i^y1^-r KS3 3^iS«gt£tS[Sl 3 a ^;5SSfi4-t- 
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(g:SSt£«C^l 3 a®^^7)4it>-y1^-Y K^3 3^ 

i&asffiScg 1 3 a mcoi^m&^ t ^^ti^tiwi^^ 

[0 0 14] 

^ffiigl^ ^ K~Xfifr^;tJi*^J 5 X 1 0 15 c m-2 S 
^m^<D^^m^ :^1^<D K— 2 X 1 0 is c 
;6^U*;55b. r J: 5 lc^ffli»ift*$rT»f ^^ii-g^J^. 

y f-^ K^t^s^rpii^=3>^^ b (1^17 (b) o# 
ffiY. lais (b) (owmz\z.^vy^^>^^ ^ V) tv^ 20 

5tcp* ixy =I>'^l!I--^ott*ii»;e)S::^c#<■ft^TV^5 

[0 0 15] ^fc. ±m(o X. ^ ^iP^mi^. my^'^:^(D 

[0 0 16]—::^. so iWifev^y ^i^Sf-^^v^TJ-i. 
vy 1^>r K^b^iSicft^T-t 5i/y =»>(75Sd5^Pi-cfe 4o 

^5fff::{;i^^i-5o ^J;tJf. i/y =3 ^-^coJtjitc^iJ^ 

v^y1^-r k (t i s i2 ) s^gas-g-^jic^^-r^^ 
'ryy'(D^^mj:um^^^''xn. Mm,x^^f-j:T i s 

ICT i : S i OJ^a^;^|5Jg.^git;55^^bUTV^T. *SiJ;£0 
^m.^-zTuyr^^^tt^^o :i<r>t^. 12119 (a) \z. 50 



i/y i^-f K^3 3coT§i5(7)v^y =1^^ (ElM±(iy 

^^ttt^K^. ^(D^2y^'ry:/(0^^m.'XM\^i^\^^X 
^jfe^cT i S i2 S^?^^UJ:5 t*t-^:^«){-JlSO I 

«it h^^^v^^^cof^-v^/^Jg^S^Oi/y =«:/;6SMS 
1319 (b) (D^i^m\^7!k^ ^ 

0 ic, i&SSiemg 13a $>5v^tiy->^ • Ku-Y 

«c^?i51£itSl 4 a/£ift^i^yi^^ KS3 3 

[0 0 17] ^^>v/y KS^ji^^-r^fcise) 

[5]T-»:ifc5;5^ (Agglomeration ) (7)Pp^M;65 

^^uTL.^v\ -^-^mx^^^ ^^i^(^ms%. itsm 

l^m(r>^^(Om^\t. 1 5 — 2 0 n mid^^/jNKff-efc 
M^J^^L. -5:<O^T•1^y1^-< K^?!^^i-5^ci-irj:^t 

i&T^'^^cox. X^hif}>^(0^^i^iyV^^ h^mcom 
[0 0 18] :^^mn±m(D:^U\^^^Xt^:^tttih(D 

x^y). v^^x:^^m(on^n. '^miti.xm^tm< 
^^^fixmwim(o^miim^^xm'h(owmmti(o 

[0 0 19] 
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[0 0 2 0] ±m(o:^^m(D^^i^mmi±. i/yi^^K 

^fTv-yi^^ k^o>— ^ffiSL^D±#^ffiJa^JUT?i^^fe-r 
:b'ry<-f:^\z^\^^Xh. i^y i^-r KSirffitkSWtT^a :^ 
^y^=i^^^^ htl^fjit^i^. iggSi^'iixyi^^f Kg^ 20 

ttt^J:<. a coitus 4><D:T:jffife«a[fiifp(c: 

[0 0 2 11 ±ia<^i«J^il^i-S:fcJ?). 

v-yi^^ vitm^>^^nmirh^'i^mt^^^^fhx\^^m 
[0 0 2 2] ±^(o:^^m(D^mi^mm:\^. v/y i^-r k 

^tix^^. ^A^M^^wv'yi^>r Kfb^fS^S] 

m'r^^m.m^^^^tix\^^^mm^^-r^^t^^h. 
:Lcommcis\^^xi^v D-^ h^<t^jt>jbm^-t€^j:\^^x o 
\z.mm\^xmm.'r^z.tt^^mx^^. mz^ i^v-^^ 
y<tKJt>^ts^m'r^^m.m^^^^thx\^^^mmK ^ 

w^m.f^^t. Ki»^^jRi^y-f--r Kstorat;i*5tt5fi£ 

})^^ vm(oT^mmz^n^u.Wim^\zm^^fix\^ » 



10 

UTU^o:/h!9. SO I«xt*^co4i^f;^«j^S{c«IS 

^5^^^D^^->y1^-^ h^^tRft^tm^-t^x^-^ h*:dm^ 

ts:nm<ommm.^ti^^^xm'=F(omWimt!<D\^±\c 
[0 0 2 3] ±m(D:^^m<D^^^i^&mns »m^a^. 

5 s o I «5g t -t-^ r ^ t% ^^^^i^±<o^^5>Ml 
MOS h'7'^i^:^^\z^^fj:yy^r^yy'(D^M^^'^m 

[0 0 2 4] ±m(D:^^m(D^mi^mm:\'t. ^mia-t. 

^^^-t-S{g;«Sl£»H^^i-Sp w^xicit?, LDD 
(Lightly Doped Drain ) WM.h't^Zht'^X^ ^ 

[0 0 2 5] l.^(Oimm(O^^W&W\t. UWiZn. 

[0 0 2 6] ±,^(D-^w^<o^^wmm-t. umz-yt^ 
^^^||Ja5^;l?f^^^i^/cm2i^^ K^>;^-/^^^-f-5o 

t-cfct). Uli^-r Ke';^~^^^^2-^^-r Y^^-?v^^ 
. Ki^-f 6 fem^og^jl^liSSP^. vyi^ 

[0 0 2 7] ^fz^ ±m(Dn^^m^'t^fz}^. 
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gimm t ^iBffifts <omm«m>^mm(r>mmi: t> o r 

[0 0 2 8] ±ia(75*^?gcoHt»ffSB^»3tSrSll> 

10 0 2 9] ±^(D:^^m(o^^mi^mm:(D&m:^mz,^ 20 

lcj^^-t"5wi:;55T-#. v-y i^-T ^fiA^^r^^t^^ :x 
«]« L V ^ J; 5 {:ii£t5c® * co^f MfeSS ^ T tf T y 1^ 

[0 0 30] ±m<D:^^m(D^^mt^mm:(Dm7^:^mt. 

«fr^^^^c^A-t->5xm^wjov^T^t. mrf^^21^^K!^ 
fa^mt£^*6^(D>b03imiE^^iiuT^Ai-'5o ^it^^c 

5 i 5 t;i»«te^jffifeS:^»«eS*tc»Ai-S r 
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[0 0 3 1] -^fz. ±m(o^^^m^'r^iti^. 
[00 3 2] ±^<7):^^m(D^mii^mm<onm:^m\i. 

[00 3 3] ±iao*:^§go^ft:fitt(0»jt:^^tC J; 

yf-^ K{k^i^:;$rfli^Ji-5:T^^^^^A-t'^r 

wCo^i^T-i/y f-^ Yi\LKit^fimm^f\^. i/yi^-r hMb 
^«]^J1-6^M^^^A-r5xm^-:fcv^T^l. f^-^^^/w 

g^f^co^^cT^gi^gcov'y i^>r K{t:^rt:;^«3S'J"r5^*fife 

<^SSSr^^Wlc]Sfe5J:5(c»A't-Sr ^-C. -Jxyih 
T?l^^-r^r ^;65pr|^^;ii;»p^ v-y KS;65^^^^/u 

?g^a«c^c:gE-^5^Tv'y1^^ K^ks/s^uru^ofc 

SO I^5t?^«c<Jf<7)^^c#t5f^:l^^^J(5l;65fc5co^cv- 
yi^-r vi\:.K]t>^tm^-r^^X'!f-'^ Ytm^^r^fz^^^ 
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[0 0 3 4] ±m<o:^^m(o^mt^mm:(omm:^mit. 

[0 0 3 5] _blEo*^§g(D^««w^«<DS3t:;j^jfeH. 

11^'Y K'>;*-->'u$rmi-5xstomn;^. itrfsy-hm 

lS;Sr«]^J-r^^jjs£i^(O^ID5i«E$r^SLT^A-r^o :i 

[0 0 3 6] ±IBO;*:^^(75^^^$ggoMit;^feJi. 
ifiSl-t^. aia^-hiffe^M^rJ^^-t-^XSOtuJc, iffe 30 

[0 0 3 7] ±iS<75*^0^cD^^^^B^7)®3t:^^*Jt. 
»3S13:H. H5fay-bm<S^?l^^i-5XS<7:)^. fulSII 

^^-^^^^ ^ bT^mtt^M#5co^A^^f tufe&m 
^?KfiS;-f-?>xgSr^f3fcWi-5. rtvtcj;!:). ldd« 

[0 0 3 8] JifS(D;^3^^(7)^^^^gCOK5t:;^^fefi. 
(RTA) fetc:J:5fRA!LSS:tT5o rtutcj;t)> -^mm 
U bT>r ;^^^aA^fO^*fE/teir cr :7 r J: 5av^?1^ 



[0 0 3 9] 

[0 04 0] m 1 

*:^JfeJ^«lc^^d>6¥«*i^gO^®Il]^IlIl (a) 1:1 

as 1 1 \z,^y)^±\z.m'f'i^m^tifz^^mi^m i 2 ^^r 

tl. *?ll;tfl*^5 OnmSft-efeSo ^-^^/Wl^fiS;«i«0 

ffiSy- haSis 0 a , -e?tIXL«7 0 nmOl^ii:Oi$^>-^;^ 
x^-i^yi^^r K;6^^*5_h{My- Miffi3 1 at^^tj:^ 

i^-r K«igco>^- h^^s 2 a;65Jg^g$tLT:?3»9. 
-iE:<^±^t;ili^?iIx.tiNSG (Nondoped Silicate Glass 
) f)^^f3:^y^y±iy h^&Wi^2 1 at^mi 5 0nm(O 

mmxj^^^thx\^^^o 32a (D^mm::- 

[0 0 4 1] ^/c. 2tf'{;itt. ^-r^^/i^JFM 

1 3 a tmiSL^f\.x^ t) , ^g:«sfe»s 1 

3 a(-^MUTJ:t)i^SS(;::^^i-6y-;^ • Ku^v 
M«ci:^j^'5i£mSl 4 a:eiSJ^^^nTV>-5o ^bt-. 1£ 
egl 4 atO±SI-H^ 'Pll;tJl^i5'>^->y 1^^ K3!)^<b/.e 
^v-y i^-f K^3 3;65J^^$ttTVN6o 
[0 0 4 2] Hi (b) f^. Ell (a) CON^-Y-t^/^M 

MO s h^>'v^;^i$'ocoy— • Ku-O-ffii^ifi^^rife 
:^L;rci^gi5»f®iaTfe^o i^y ^^^s^i^Jii 2Ef«ic 

3 a , 14a ;6S?^^^ttT*5 19 , 1 4 a ^{3 

^cH#^;l:T:*E«^«S[;65fl5v^?i5S^l£»Hl 5 a;6Sji^^$ 

[0 04 3] ±|a(75^^^^^*:3iei;i:JoV>Tti. h ^ Vv?;^ 
^(r>i;-y.' KW^^®«HiJ^^$ix:?i:<g;«St£»®l 
3 a cOiaSJilliteSS&Scg 1 3 a U/i^COXS 
T'i&^gS^A^^ 1 3 a |Ci^SSO^J^fe;6>^A^tl.5<^ 

^BSihi-5/hi^o||i1^-i' Y^it—f\^ (LDD;^-<— 
i^) 2 2 a;fiSK{b;vy 3W.eif<o#6»^fel;iJ:!?m^ii. 
T:}o>:). ^^t;im2i^^ K^;f-/U2 3 a;55^1i^-r K 
^?;^-~/W2 2 a lC^UTgBS-a'6tltC0tJ;ttf®&{t:i/y 3 
i^tcJ:i9?^^$nrv>:5, 1 4 a Ji. ±fE(^{g;« 

Sfemsi 3 ac>±a5ic?i^^$nfcmi'9--r K'^^-zw 

2 2 a{;i^UTB&gaS-^6*]t;i?^^$tLT*3«9. 
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mz^m^^m^(DWkmi!)m\^^mmmitWim i s a 

14a ^o^a^ftS J: 0 

^jf36i^^^^r-r5o i-^<^t>^. i 4 a ^(o^m^ 

m2^^ K!>;r-/i<2 3 a<OTSiJ (S5ISIStt»S 1 5 

2 aoy— hmffi3 2 a h^^-f ^m<r>mM^^wh . 

14a 1 3 a (^#ffi(DffiS;55^^ 

[0 0 4 4] v-y 3 3 tlJilScDS 2 i^-T 

Kl^;^-/1'2 3 atC^LTgEg-g-fi^lilJi^^ft^ttT^S 

t). i/y Kg3 3(D^sa5J:i. ^^^->'^?i^^®*£^i[t 

i^yih-r Kg3 3(D«gP^m2 

-fs '>y i^^ Kg3 3H^2f-^ K'^;^--/U2 3 aCOT 

[0045] rrT. ^l1^>< K^>;«~/^2 2 a COiB 

mX.\10 . 1 5 //mi: S2f--r Ke^;*-— /U2 3 
aCDlHtlO. 1 Mmt-rSo ^-Y^^/l-Jf^^S^^^lSmg 
14a (OWmmh^^^) i^-Y Kg 3 3 ti. S 2 i^^ K^? 
;i"-/U2 3 a(DimaSgl^^xTm^tl.TV>5c ^aS^ 
1 4 a_b{C{i^;tt^^^>^Vy Yf^mZ 0 nrriCOm 30 

ff;<D'>y 3 VM^5 1 0~2 0 nm^^bTV^5o 

[0 04 6] }LW.<o^%mf^m(o^^wmm^x.^\i^ 

[0 0 4 7] ±m(D:^mmmm\ct>^i!)^^^^mi^'& 
s^^iS3ti^^s^cov^Tlftp^-r6o *-r. 112 (a) 
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:^^^m^i^m 1 2 s O I «5tS:^i-SS«$r 

:65 pTig-efc r). SOI mi&mm.j&^mm\^m^i^mt^ 

[0 0 4 8] a^^C03il9'&t?ii:Sffi(7)?g^:&^;c*3VvT 
II. fi?!l;ttfi^y ^^'^^^ftSffi (ASK) 

»:\zm^ttCVD (Chemical 
Vapor Deposition ) m^^^^ti^V =':^^m^^'^ 

r)^r)^t>^m<o:^Vi^v ^^^mm^'^xcMP (ch 

emical Mechanical Polishing ) ^ W-iM.itWBL- 

(BE«) 1 o^5i»9^t?it. m^m\zx^-t^<t't- 
fzmmi^mK^ "9 . s o I mi^mm^m^-r^o 

[0 0 4 9] Ili2 (b) -^dx-ffflll 
K^bi^lcJ: "9 ^^mwm 1 2^M{i:y- bjffe^M2 0 
^L. ^co±Mie:«?i|^tfcvDfet;iJ:'9ik®lC7Ky i^y 

>'i^yi^-Y onm(Dmmxmm^^±m^-hm 

ffi3i^?^^i-5o rttdJit). Tjfy i^y =3:^i3J:05^ 
>'ir;^7^>'Vy-9--f Koa[S«5t-efc5JKy 1^^ Kd*t^ 

/^^y- hm<g3 2 ^^e^o 

[0 0 5 0] ?5>:t;i. 1112 (c) tc^i-J:5l-. 

* :^>'i£AJ-J:l9*Ai-'5o S O I ^itSSI- 

^UT^^^^ST^^^/NV;:^^ h^— Kf75CMOS 

[0 0 5 1] 113 (d) t::^i-J: -eRI^tfc 

V D fed i »:) N S G ^**J 1 5 0 n m <75Mi?:-C±i3S $ -fr , 

nry^-v vw^2 1 ^m^-r^o 
[0 0 5 2] 113 (e) ic^-r<t5i-. yjtvi^ 

mR 2 ^m^-t^. 

[0 0 5 3] ^kfii. (US ( f ) ic^-fi 9 fd. V 
|c:^:7ir'> fffij^^2 1 a S:^IPXi-^>o Uv?jx hKR 2 

[0 0 5 4] ^\z^ MA (g) ic^-rj:5t-. y-hm 

t UTR I E/i ^f0^2y^>-j/^i£L. h®fii3 2 
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[0 0 5 5] m4 (h) KTjk-tx^i^. y-hm 

[0 05 6] »:t;i. 04 (i) ^x.ti« 
i=EC VD^tC J; 19:^:7-1- :x h^&mm2 1 a(D±mt>h± 

ffi^a* : 4 3 0*C. J3E;tl : :3tf;^at» : SiH4/02/ 

Nz =30/540/23000 (cc/min) ) t-t^o 

[0 0 5 7] ^\z,, 05 ( j ) 0 
as 2 a<^{|fl^S^S$:«U-CSl1^^ K'>;^~>'^fflS2 2 

t^(D:^y^:yif0kmt,. m^\t (S« (mffi) ^as: 

OX:^ JEti : 2 4 0 P a . ;^J^^^[S : CHF3 /CF4 /Ar=30/5 
0/800 (cc/min) . RF^^^y-: 5 0 OW) ft^o 
[0 0 5 8] US (k) ±ISOS 

li^-f K!:7;j--/W2 2 ^^m^ir^:^mtmm:i\.x. 

t^ib^j:^m2'^^ K^7;i--/U2 3 atr^^-T^o Wkiti^ 

[0 0 5 9] iJclC, (gl5 (1) tC^*t-J:5{C, 30 

K^;*— -/U2 3 a^-7;:^:5^i:UT, tJn if<^* 
'9«AUT. y-;^ • Ku>f :/®^<b;^i^iAt^Si 4^ 

®2ih>f K^;j--/U2 3 aOTSP (ii5SSi£S[S 1 

T. ^\^yi^m^mmt(Di^mi^m^ibmi^^\^^^^x 

[0 0 6 0] ±f^cD:^*^6^0^Ac01^S^CoV^T^I^ 6 ^ 
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TM«3'^;*-^^<^^^Rp^^<i-5ri:lcj;t). 

n m. SOI ^itiX P =3 ^^m^V^M 1 2 tT^KJi::^^^^^ 5 0 
nm(^:^fl. ::^->'0^gR p 6 0 n mi^± <!: /.C 5 

<^fllSR P 1 0 0 n m t \^X^m^^^ ^^^'^A'T 
5yi:a6lc, •?:i^^i^As* ioiTJ^BFz * ^^x.1^2 0 
0 K e V<DM:&WBE\ZX-( :*•>'aA^^f 5 p 
[0 0 6 1] m 7 (m) {C^i-J: p tc. M;tflR 

TA (Rapid Thermal Annealing ) X ^^^m\:i X 
19. ffi«ftit»Sl 3 a. y-:^ • KW^-ffl«i:*-5 
tttltS 14a :}b-J:T^?S«Si£»S 15a 

m<ommt^'^bo ^(om^m<o0kW\t. m^vi. do 

OOt:. 1 0#. Ar^H^tf.^ RTA^S) iri-^o 
[0 0 6 2] 07 (n) tc^-f-J;5t-> 

5o SlORTA^aS (6 sot:. 3 OS?. 

^jS ^ ^-S (Dm^=^ y^^y i/^*^^ (flz SO4 : fl2 O2 = 
3:1> 105i-) ^ttPo ^^i-x B2CORTA^S (8 0 
0*C. 3 0&. ^*»HSv^') tcj:Oi^yi^>r K^kSlS 

ufd^tT^v-y aes-g^^i-v-yi^^ 

[0 0 6 3] 07 ( o ) |c::^-r i 0 t-. ±iaT?F^ 

vy =»^-^iis$ii:Tsra*6»K2 4Sr3fi^^u. y-;^ 

:^j^S^7^3 4^SI«)ii^. ^ btC 7^7^3 4 IcSJ^-f- 
[00 6 4] JilSO*^J6fl^ffi<0¥^*ftc^fi<^iSit;^& 

J:5i-?i^^-r5r^;&5-e#. v-y K^^atfc^r^o 
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[0 0 6 5] m 2 mmmm 

8« 1 1 KX.y)%±\z.M^ii^m^M^^m^m 1 2 

fi. 'E?iJ;t{fJ?^5 0 nmmST^fc^o ^-Y^/^^^^^^Sc^ 
JiSlilfi. S-fbi^U =3 hi!&8cK2 0 a 

(10^— h«ai3 0 a. 0IJx.«7 0 nmOMJP^O:^^^^^;^ 

"7^:^i/y "^--f Yt^hts:^±m^— vmMS i a 

^yi^-r K«S(7)y- b®«E3 2 a;6S51^^$tt"r*5J9. 
-t<7)_b@tCHt?l|;tt^NSG (Nondoped Silicate Glass 
) t^h^J:^:ty'^^y Y^mM2 1 a t^^fy 1 5 0 nmO 
IKii:-C?ig^^tl.TVN5o hm«i3 2 a<D(^{S!ia5lc: 

2ai:. ^<DiBflgpir|^C<^ftv-y ='>';6^ibJ^i:«>^2i^ 

[0 0 6 6] ^^*gl2*lcn, ^-Y^^yi^?!^^ 

{SmS&m® 1 3 a ;^)5fl^^^^^•r^3 "9 . iS^tSiS^^ 1 
3 a t;igjgELTJ:«9i^SSt--g'W-r5y-;^ • KW>^ 
ffi«^^cStt»Sl 4 a;^|SJi^^^^^TV^:5„ i^fc. i£» 

t;iiiv-y -9-^ K{L«]®j^j5£fe)-^*« 16a tm^-^tx^-x 

v>6o ^btc. ffifegl 4 a<o±Slc:»l. m^\^'f-^> 
'>y 1^>r Kd^bJ^i^>'>y 1^-r KSS 3;&50||;tl^3 Onm 

[0 0 6 7] IE! 8 (b) (1. lg|8 (a) CON^-t^VU-M 

Mos h7>":^^^oy— • Kt^^^^ffi^ie^^^^tt:^ 

ur:i^35^oi[iir-fc5o v-y ^j^-^^f^Mi 2^^ic{i. 

3 a (OlLm^\t^mK^Wim 13a ^Ji^^b/t^OXg 
T*<£«Si£mM 1 3 a ici^SS^^^ifsfii^^^^A^ix^fO 

^) 2 2a;eiS^0. \ 2 txinCDmxmitiy'^) ^>''^i:H(0 

3 a3&S^l-9->< K'>;i~/l-2 2 a tC^Jt LT g 

•t-s^sa$3£««i«^-ttv^y1^-< K-fb^ai^j-r^^ffii^i: 

LT«;t{li!g*^'g-5g-t-^i/y fMb^^SJ^^^-g"^ 
Si 6 a:65?^^$iX-r*3t)> ^<^«StmtlcS 1 4 a ^ 
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5o ^21^^ K'^^-yU'2 3 a 60T^[;ii8tt5?i«<7)S 
5 X 1 019 /cm^aSTfc^o StfeS 14a 
±fBO<g;«aa:»S 1 3 a(OJia5tC»^$tt^Sl 
i^-r K!>;*--/^2 2 alC^LTS&gaS-g^ftjl^Jg^^n 
TV^So rrT\ mii^-f K!^;i--/l^2 2 aCTijy- hm 
«i3 2 a h^^'t^m<r>mm<0^m.h^ ttftSl 4 a 
i£««i£®cSl 3 a<0#®Ofi^g;2l5^±^C-aUTV^7^j^ 

[0 0 6 81 ixyi^>f K«3 3H±iat?5^21^^ 

K!>;*-~/l-2 3 a t^^t^ UT S BS'g^«Jl;i?g^fe$ tVT 

t). i^y 3 3o«a5ji. '^-r^^^^^miSLtm 
1 4 a ommsm^ibm^iomm^'hoxmmi^x 

m^^t\^X\^^^o i/y i^>r KS3 3Ji^21h^ K'>;^~ 

f^i3^hm^^ir^^<DX\ iy')-^^ Ym^^(o^^Utm2 
i^-Y K!^;t~>'U2 3 a(Di8Si5(OffiSfiie:^Tbt-Sc^t 

-f. i/y -^-r KS3 3(im2i^-r K!>;r-/^2 3 aCOT 
TVN^r^lCj:^. v-y i^^ Kg3 3co^lF13tlvy ih-Y 

K{iiffl3ajj:^«^^^M 16a i^ov-y K^l:=l:«iSl-t- 
[0 0 6 9] ±,'^(D^m:'mm(o^m^w^w\^^n\'t. 

?^.^:v^J:9tci-5r ^^^r-^^o *fc. s o i ^ig^t^ 
*g^f::W*&Sl;iSIIS*5^55(^j-^'y K-fb:SJS:d53t;z^ 

-rt*T^^ Ytmj&^titiy)'r^<D^nm'r^:Ltt*^x 
t^o :iri\cx^. Wimiti.xm^tm<^£^y'^u^ 

s*#^'>y1^-< Ym^(o^mcx^'r. %2^^y^ 
[0 0 7 0] m-. ±,^(D:i^nmmmKf)^t^^^M^m 

a^?:)ig3t*■&^CoV^Ttfe^-f-5c 1119 (a) tc^5^T- 

50 (ojLm-tmmw^ntmm.x^^ . mK^^^-i^') 
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t^m 1 2 ^^-f-s s o I mmmm(7:>^^mwm i 2 *® 

t-s y-hjt6i^2 0a, Tfijy-- hm^3 0 a:fc<i:t/ 

2?:>f ^>'aAJcJ:t)»AUT(S«Si£»gl 3 Sr?^^ 
y-bmffi3 2 aOfflJ^SBt;i»l1^-f Ke7;^-/U2 

2 a ^?^^i-5o 

[0 0 7 1] ^^{C, 9 ( b ) (C^-r i 5 t-. U/^ 10 

v^5^^^y v-^BSihfflosv^ii^bs^^auTt^. mi 

gl 2-^(7)>r^>'0^iA^fl"^5^tt5o 

[0 0 7 2] Igj 1 0 ( c ) l^l^i-ct 9 td. -hlBO 20 

ml•!^>r K!^;i— /U2 2 a $:?^^i--5:&*i:l^«tcU 

^li^-r K^;^-/^2 2 a<75ftlja5l:i-^XL{^i^>fbv^y 

=i:^:6^b/i^6m2i^-r Ki7;:j-^/U2 3 a^fl^^-rSo 16 
1:7 - 7U t ^ < It I ;i i- 5 w ^ d 5 # 6 o 

[0 0 7 3] HI 0 (d) ®2f- 

K!^;^-— /U2 3 ai3J:t/Uv?;^ hMR 6 $r-^;^i5' L 

::*-^/?iAlcj:i9^®I^^AUTi/y 1h-r K^kfti^J^^ifiife 

1 6 ^rJi^^fSo wO^. ^M^^OSl^R p 1^. 30 
s o l1#5tSS(D*6»S 1 l--5^^Stt«>ffl55>(-fa:;eb 
T. ^21^-r Kt>^-/1.2 3 aCOT^lCifelt^^^gcoS 

[0 0 7 4] _bBEt7>^*^#I<^»A05Ms^cov^Tli^l i 

^ffiV^TIft^-r5p ^::i-^^aA^O^:^>'C75^mRp^ 

1 2 60Ji:$ J: 19 < UT. U&.K\z.^\^x 4o 

^^^^^m<om\^m\Lm(Dm.wm^ i o n m. s o i « 
igv- y ^ v^^ft:^ 1 2 son nK^s-g^fi. 

-<:*->OSimRp;e)5 6 0 nmi^Jb. '^;ti^ 1 0 0 n 

W&X^. K-Xfifl0!);ttf2 X 1 0iVciD2<!:-t-So rtv 
||2if-r K^>;i--/^2 3 a cDTa5t-*5tt5v-y 

^Ci^ALT. rc^^^(Oi6«coaSS:l X 1 O20/cm3 
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[0 0 7 5] SctC, 012 (e) tC^-Ti 5 'W;ttf 
RTA (Rapid Thermal Annealing) ^\C^'^^^m\Z. 

J:?). <S«Sffi^gi 3 a*5j:i/y-;^ • KW^^tg^c 
t 14a ^'0^«tt:i^*fi^fe(^fl^tt^l:$:tT5o 

r<D^.^so^^4=(i. m7L\t (100 o*c. 1 og>. A 
[0 0 7 6] 012 ( f ) tc^r J: 5 mx. 

^ y ^-i/^iC i «9 *^ 3 0 n mOffiJ?T^i$' >-g^itS$ 
-yr^o »:t-x SlORTA^S (6 5 0t:. 3 0©?. ^ 

031^31 ^ >- ^I^^^S (H2 S04 : H2 O2 
=3:K 1055^) ^tT5o ®20RTA^^ (8 0 

o*c. 3os>. ^;lJ:t}i^y1^-r K{bSJS 

Kg3 3^5l^^t-5o ^^>'<7:)it©ttrtCAs- ^ 

(4 0 k e V, K—Xas X 1 0 /cm^) Olfe#T-^cS 
iri^^^KX^X . y^l/T^/U':7T^{b (Pre-Amorphos 

^b) vy ^'^'H^^^ft^gi 2t??^®ft3fioi^yih 

MOS 

[0 0 7 7] 012 ( g ) J; 5 ic. JilB-C 

{bv-y ='>'i^^s^itTsr«^*fe^2 4^?i^^u. 
^- Ku-r>'m^s_bcov'y 1^-r KM3 3tc^;5=i>^i^ 

^?^^5:7'^^3 4^Si65Zi;9^. ^^{;i:/^i/3 4tcS^ 
•t-S±SiaiS3 5$rT/w^:=^i>.;:c^*tcJ: tJJg^UTM 

[0 0 7 8] ±fa(7);^^5g?i^ffio^^^Sg(^)©5t;;^fe 

SrtoTMirauTjg^u. ^^\z.^ ^£ft«^•^cvy1^^ 
« t fis^a t^Sj^i^a5i£^m^t^*5 It 5 t£^a y 

T?^^-r6r ^;e>5nltg^:/j:l9, v-y Kg:iS^-Y^/^ 
?^^ffl®icS•t-5^•T?v'y hMbSJj^^LTb^ofc 
t), so I«at?^J^i:•<75&&•^::««&S^cSlJIS:&s^;50^ci>' 
a<*sy^^M;^tci3v>Tt>. i^y i^^r Ks^&tfesra 
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[0 0 7 9] msmi&j^m 

^-r^SO ISffi^J^fifeLTV^;5., 1 2 coiagj? 

-h^t^Jis K^bv-y =>^»M6oy- h*feigcM2 0 a 

fij'^*— h®<l3 0 a . -pijx-tf 7 0 nmC0mJ¥£^i5^>':^^:^ 

5i^y*9-^ m5toy-ha<^3 2 a^s^jj^^s^tLr^sD. 

^(D±MK\tViX,\tl^SG (Nondoped Silicate Glass 20 
) d*f3?^j:S;i-:7-i?2/ ht68dK2 1 a:65|i}i 5 OnmO 

ti. «;tt^K<t:v'y ^^-d^^^^cSi^^ K^7;t-/l-2 2 a 

[0 0 8 0] ^fc. i»t«<^gl 2 4'tCJl. ^-Y^/t^^ 

<&SS$t^® 13a ;iS?i^^$tbT:fc t) . (SSSitm® 1 

4 a;^5Ji^^^^^TV^;5o ^f^. tc^^ 

->y ih-Y KS3 3;&5^;t(^3 0 nmcom^xm^^nx 
V>So :^fc. ixy K^3 SCOT^fc^ott^iAm^l 

4 a ^\z.\t.i^^) ^^ vimm^mQ^^m i e a 

[0081] EIlS (b)»i. 1^13 (a) <DN^^^ 

l£:^Lfc^a^DilllT*fe5o v^y ^^^-^^^^^i 2*lc 

3 a. iSf^gl 4 a;65fl^^$tL-CV>5o h^Vv^ 

13a (D±.mz.\t^9immm l 3 a SrJg^gUybLg^COI 
ST*{&i8Sl£«e 1 3 at;i?agS^o:^<3fife;dS^A$n5 

2 2a t^m 0 . 12m ra<Dmxmtiy y ^(Ol&mi 

tt>5J£mSl 4 a tfilCJiv^yi^^ K^t:^fl3*Ji-5^Mi^ 

x.x^x.mkm^^^'T^i^'j^^ vimm^mm^ 

1 6 a ;&Sji^^ScttT*3 t) , ^(^SSHtttfcS 1 4 a 
i^yi^^ Kg 3 3i£»«l«tC*5tt^)SS««?lIxJ^l 50 
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X 1 0 19 /cm3igS-efe5o iSmg 1 4 a Ji. ±|B(?5{£« 

ajS:@:gi 3 B.(o±m^^^^fifz^^ 2 

a^C^UTBS@BS-g^6^}^C3^^$i^TV^^)o wrT\ 1^ 
K^^;^— /U2 2 a (O^— YMMS 2 a t >(t|63i-5{i!lO 

m^(DfSLWt. ittmSl 4 a teSSJ^a^l 3 aCO# 

[0 0 8 2] ^fc. i^y i^-Y K^3 3ft±faoi^>< K-^? 
;i--/U2 2 a J;i»L-CgeS'g^6^tC?i^^^ixT4S l3. 
yi^>< KS3 3(OlB95Jl. ^-t^/l-Jl^^ffitS^tttfegl 
4 aO^ifti^^:e)^^M5^C0[eil^^oTgi^^LT?^^^ 
ixTVN^o 51^<^^r^tc:j:ix{lv-y KMtii^^ K-? 

tf^^t^. *^iS?i^S{;i:J3v>Ttiv/y ih^ K{biii]0j^*« 
^-g-Wgl 6 a;^|5Jg^^t^TV^6fc^e^){c->y i^-r K^fl 
i^>r K^7;j~/U2 2 a(7:)TaJl;i^C«9aZ^A>-C?^^^tLT 

[0 0 8 3] ±fBiO:*^ig?^^gcO^^##:^et;i<ttl.(^, 
b^5:i^:a5/j^<^ so I^3tJ^^if(^#^lc§^^fi:l;i«J 

RBd5fo5otcv^y vit&^^^tm^-r^^xii^^ vt^^m 

Wmit\^xm^tm<t^^y'^'^^ :^\z.'^\^'^xh. iy 

[0 0 8 4] m^. ±Ms.(o:!^mmm\^t^t^^^mim: 

go]Kit;^^te:oVNTUi0^i-5o 1^14 (a) 

TCDxa^^m 1 mmmmt mmx^ t) . '^j;ttiiy y = >^ 
^mi^mmi o±\zLmgt^ixtit&mmi i. ->y =>^* 
^f^g 1 2 ^^ri-^ s o I mi^mm(D^^wm i 2 ^® 

tC. y-hjte3^2 0a, T{l!l</-hmffi3 0 aiMilJ^ 
±{a!iy-hm!ffi3 1 a;6^bJi?>^- hmffi3 2 a. :^:7 

±y h^&mm2 i a hmm^<^->'\::y<^-i^m' 

^b. >>'- hm<l3 2 a^-^J^^^b LT^mti^^3fi^D 
2$:-f^>'aAt-<t »?^AbT<SSSi£tfi:gl 3 ^Ji^^ 
hmffi3 2 a <D^I!liSa5^C:1^>f Ke?;*--/W2 2 a 

[0 0 8 5] |g!l4 (b) \C^'t^0\C. 
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Si yt:y^(D&Xi:tJ^^n^o 
10 0 8 6] 1 4 ( c ) 5 i^>r K 

Si 6SrJg^^*t-5o wO^. ^*Efe<?:>^SRpf^. so 

I mmm^(D^^m^»m 1 2 ^(^mmm 1 1 i: 

[0 0 8 7] ±ISO:F*ifi*0»AOlS3S{CoV>TI2ll 5 

^^VN-ci^^f 5o ¥^^*S 1 2 l3<7:)^li:S 11 t(D^ 

;&S*^J10nm. SO iWigi/y =rV^«{^Sl 

iSJ^S 0 nm<^*g^H, ^:^>^60^®R p dS5 0 nmS 

S («;ttl4 3nm) O* 

t?!l;ttl2 0 k e VtC^:^L. K— XafiM;ttl 2 X 1 0 

An. i^-r Ke7;*--/V2 2 a ^?i^^i-;5;^?fe^l^^i::u 

T1h-r K!>;r-/l-2 2 a 1 i^^ K -^^ ;^ -/U) t^ftlj^ 

mm u^t-v^o-c^f:^ 

[0 0 8 8] ^^cJc, 1^1 6 (d) fc^-^J;5*-> M;tf^ 
RTA (Rapid Thermal Annealing) J: S 1^*0:^1:: 

J: ^ . teSSaScS 13a *5j:U5y-;^ • Ku^ 4o 
:i(omMm(D^Wi'±^ -^x.if (10 0 or. los?. a 

[0 0 8 9] mi 6 ( e ) \C7jk'rx 0 m?L 

-^^o ^sfcic, nioRTA^s (6 sot:. 3o#. m 

*^fS^i5^>-S<7)3lJRiiio,^>.^^^^^ (H2S0^:a202 
=3:K 10^5-) ^tT5o ^2C0RTA^1I (8 0 so 



ot:. 3 oe^. s*»ia«« ^ 19 i^y i^-r K^t^s; 
L^mo"^yf--r K>ft:SiStii<t D i£S'g^6tI^ci^yi^^ 

KS3 3Sr3f^^i-S. ^i5^V<^«S[g9lCAs* S: 

(40keV. K-Xg3 X 1 0'Vcm2) (T^^i^T:^® 
tCl-<:;i-vaAL.T. :/UT^/l-:7 r ;^>ft: (Pre-Amorphos 
it) S:m\ i^y a^-^^^ft^l 2<7?^®f+5i£iDVyi^ 

MOS h7>'i^^i$^:d>^^-r5o 
[0 0 9 0] 016 ( f ) tsi^-r J: 5 ±IE-C 

^- KW>'«Sc_hOi^y KS3 3tCiei-5 3>^^ 
«^?^^6:/^i/3 4^Si6i2v^. ^ibt-::?'7^3 4|;iSj^ 

I 0 0 9 1 1 ±IScr):*:^J6JF^te(7?^^^^gBcoS5g:^^fe 

^-h^xmmL-xmf&L^. ^^ic. feMs^^tcv-yf-^ 

K^l:Sf£^^«J0J-r5:^^^i^^^A-t"5w,!:;6^f.. ^(Dffl 

^;l*5v^Tt>. v'y1^>r KSttefts^ico^^-^^ hgfet 

[0 0 9 2] :^^mn. N^ir^-^l-MOS h7>v^;^i$^ 
P^-t^/WMMOS Vv?;^>5^^, CMOS^fc 
5VMtB iMOS^(7)^®f$i^g;^^^\ MOS h^^v? 

®lcJWt?>^t^St^coii5v^Mos h7^^v^;^^S:get-r5;i^ 

[0 0 9 3] ;4s:^P^fi, ±ia(7)^ffii?>?l^SltCRB:^^n/^ 

MMOS h7 Vv>>^^^^D^^^LTV^;5;0^ rtbfiP^ 
ir't->'^SMOS h^:y-J:^^Xh&\f\ -^it, y<?v^-y 
y = >^S«±fcj^^$tv:/hN^-^;^:/uSMOS 

;^i5^t)b<(iP^'^-:^/UMMOS h7>'v^;^^T$>oT 
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[0 0 9 41 ^it. y-hmmi^yi-yi-iy hf^mmH^ 

[0 0 9 5] t>Jc 2o(DS:^^5gWt??^fi£i-<5mi1^ 

i^y^^-. s^ki^y ^v-jfc^otfejRirRjSbTvy 

fi, ^^$^:^v'yi^-f K(TiSi2) ^^f&l;l-fe^cii5gfe^.^Jg 
vyi?->r K^JSft^$tL6t>0"CfettHa<. -W;ttiCoSi 
2 , MoSi2 . WSi2. PtSi2 . NiSi2 . fc5V>(iTaSi2 
ifT45^V\ 20 

[0 0 9 6] ^^c. ^^^t>^soimmmm^m\^^ti 

S O I MMO Shy V-v^^ ^ cr)®5t:^ife|;ioV^r ^ L/C 

s iMOX(OXo^J:i&<o:^m:^^^m^L^xhX 

[0 0 9 7] 

g ^m^mzj^^:^tixi^mm(of&^mt6^^i^xm^ 
[0 0 9 8] :$i^m(D^^i^mm<om:m:^m:i^H\'X. 
mitvxm^7im<^j:^y'y<^::^\c:^\^^xh. umm^j: 

m±\z.^E.m'^m^m^^^xnwcm(Di^-&m\:i^^^ 

mi] mi (a) \t:^^m(omimmMm\^:^^:^^^^ 
^i^mm(owfmmxh^s mi (b) nmi (a) <dw 

[EI 2] m2n:^^m<D^lmmmm\^7!)^t^^^^m^^m 
m<omm:)jm(Dmmi:m^7jk-rmmmxh^ . (a) 
soimmmm(om^j:U'tx. (b) 

?^^xm^T. (c) H^-ha8i--<O?Fj»fec0#AX 
m^T^:^i-o 50 



[0 3] m3i'i^2<om^<ox.m^7riirmmmxh^s 

(d) H:d-:7-ir:y hjffe^mo?^^Xg^T. (e) 

(f) ^-x^-hmmy^^-^K^ty-^y hmmm^mn 

-r^T.mt.xtrTjk'to 

[IS 4] Ig|4fiig3<^iKt(OXSSr;^-r^®l2|-efe!9. 

(g) fi:y-h«ffi-''?^->'t::y-hmil^*DXi-5X 

s:i-c. (h) liiSftSffiecs^j^fiE-t-^siffltt^^^efe 

0«AXm^T\ (i) ^1S11^^ K5^;^~/^^S(7)?g 
^XS-^T-^^-To 

[0 5] 0 5«:ig4O«5#(^>XS^^i-»f®0-efctI. 
(j) »imii^-r K^7;^-/U(75?g^xm^T\ (k) 
m2i^>f Ke^;*--y^<7??^fi8;xS*T. (1) ity-:^- 

K >S«c ^ * 5 feScS S:?^dc-r 5 «> <?5 

[0 7] 0 7tt0 5(Oia#<^x@Sr^i-i^©0-efc9. 

(m) (l^jf3fi^§r?§ti{[:i-5l^^3®xm^-r. (n) n 

iSia^^M'^yi^'< Ks<^mxm^-c. (o) f^ji® 

[0 8] 08 (a) \'i:^^m(om2mmmm\^:^^i)^^^ 
^i^mw:(owimmxh^ . ms (b) \^ms (a) <dw 

^i!::kmxh^o 
[0 9] 0 9Jl2|s:!S?g<^m2^tfe?^JgtC^>;5^;5^»fls^ 

m(omm:^m<Dmmj:u^^'rmmmxh^ . (a) 

mi^-r K':7;t-:^-/wo?^^S;X5g^T\ (b) ^IV-;^ 

f^i^(DmxT.u^x^7j^-ro 

[010] 01 O«0 9Oj^^<OXm^^i-»fM0T-*> 

•9. (c) ^m21^>r KC7;i~/KDj^^xiS^-e. 
(d) n^^v-t^ vimmm^m^'r^ti}t(D:^mm<o 

mxjim^x^^-r. 

[01 1] 01 ltt01 0 id) \z:}a{'f^:^f^!^<Dm?^ 

<Dmm^w$.m-t^ti}t<Dmmmx:^^o 
[0 12] 01 2fi0i 0 (om^ (Djiu^Tfkirwrmmx 

(e) Jl^*fe^^^tt{bi-^^^SXS*T% 

( f ) tiS5i»^^jRi>'y i^>r Ke<o?^^xis^-t». 

(g) li-b^iailtt7)?!^^xm^-C^^>t-o 

[013] 013 (a) n:^mm(Dm3mmmm\^:^^fi> 
^i¥^mi^mm(ommmxh^. mis cb) 11013 

(a) O^SPi£:lc0Tfc^)o 

[014] 01 4\t:^^m(om3mmjf^m\^:^^:t^^w^m 
»mw:(Dmik:^m(Dmmjim^7r:'rwfmmxh 0 . 

(a) h*^:t-/l^(Dm^Jim-^X. (b) Jiy- 

^*fi^c^«Axm:^ T% ( c ) ^1 y i^-r K^kSiSiJS ^ 

[01 5] 01 5fl0 1 4 (c) \CiS\f^^m.^(OmA 

<omm^^mir^iti^(DWimmxh^o 
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10 1 6 ) El 1 6 \tm 1 5 (Df^^ (Djum^^-rmm^-^ 
fct). (d) n^mm^f^i^it-r^^MMT.m^'c. 

(e) \^mmM.^mi^vi^^ h^m(om^T.mt.^. 

(f) n-bsiaiiii^jg^fexs^-esr^-t-o 

mil] mi7 (a) nmi^^^m\z^^i}^^^^»m 
e<^»f®i§jTfot), [217 (b) i-xmi? (a) o^gc 

[HIS] 1^18 (a) «m2tS3fe^tCd-;b-S^^<^S 
(318 (b) 1^018 (a) COSSfP 

[[gi9i 019 (a) \tms9t^m\:ifi^t^^^m»m 
m(ommmx*hr). mi9 (b) 1*019 (a) o^ffl 



3. 1 3 a-'i&SgiLm^, 14, 14a--y-;^-K 
W>-S«ci:?Si5fi£»B. 15.1 5 a-S5»Sffi» 

16. 1 6 a— ^y^-r K<b«]©J^JWi^^^g. 2 
0. 2 0a->>'-hf6gdK. 2 2•••mli^'^' K!>;i~/U 
fflS. 2 2 a-Sli^>< K!?;^~/K 2 3a•"m2•^^>r 
K!:^;^-/^ 2 4-Srat6gdK. 3 0. 3 0 a-T{i9^ 
3 1. 3 1 a-JiOOy- 3 2. 3 2 

a-y-b®ffi, 3 3-]^ia.-Si-^i;i^-r K^. 34-r 

7^. 3 5— ±gEiSI. Rl. Rl. R3. R4--I^v? 
Dl. D2. D3"-««tt^ffife. V-:3?^ 
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